Globally, corporations and industry are seeking to secure access to sufficient quantities of water to meet current and future needs in a socially, economically and environmentally responsible way in the midst of an unfolding global water crisis with risks that transcend communities, industry and the environment. Through a business case centered on sustainability performance, risk management and productivity and through implementation of a strategic framework based on a water mass balance at the enterprise level, industry can take actions that support restoration of a sustainable water balance at the community and watershed levels while also generating business value for that particular enterprise. Within this framework, the volume of consumptive water use is used to establish the target water volume that an enterprise would balance through implementation of community water partnerships (CWP) that provide water access and sanitation, watershed restoration and protection, and water for productive use benefits. Quantification of CWP project benefits is achieved either through metering or standard methods known and accepted by the engineering, conservation, and social science professions. A 100% sustainable balance is achieved when an enterprise implements a portfolio of locally relevant CWPs that collectively produce an annual volumetric benefit equivalent to the annual volume of consumptive water use for that particular enterprise.
Introduction
The challenges associated with water stewardship in the 21st century are multidimensional and inter-related. Water resources the world over are under increasing stress due to the combined effects of three significant challenges: population growth, economic development and climate change (Intergovernmental Panel on Climate Change, 2007) . These trends, in turn, are driving an imbalance between water supply and demand that is jeopardizing the reliability of water to support human health, agricultural productivity, and economic development, and to maintain sustainable ecosystems (World Economic Forum, 2009 ). This growing imbalance further manifests into integrated risks to communities, the environment and industry. Resolving this imbalance will require assessment of all water uses from a watershed or aquifer perspective so that the most appropriate remedial solutions can be identified.Yet, many industries pursue water stewardship within the limited scope of actions to manage their direct water use without investing in the sustainability of watersheds and the water sustainability of communities-indicating a lack of understanding of how environmental and social water related risks can adversely impact industry. Furthermore, for growth industries total water use requirements can increase even as they become more efficient with water-and with growing water stress and increasing competition, the ability to access more water is not guaranteed. monitoring, public education; and support for water policy development (CEO Water Mandate, 2012) . However, achieving greater scale, increasing industrial participation and maximizing the strategic impact of these collective actions requires an evolution in the business case for these efforts as well as a reliable strategic framework that directly links collective actions that reduce global water risks to the creation of business value. This paper presents a business case and strategy that reconciles these complex issues into a cohesive framework for industry to achieve a 100% sustainable water balance (i.e., water neutrality) in a way that creates business value by supporting collective action focused on mitigating growing water stress, strengthening water-climate resiliency, supporting environmental and community sustainability, and sustaining water security for future generations. The approach begins with good stewardship of the water resources industry uses and returns to the environment, and extends to include balancing the fraction of water use that is consumptive through implementation of community and watershed projects that produce volumetric water benefits equal to or greater than the volume of consumptive use (Note 1) for the particular enterprise. These actions can create business value, mitigate risks and contribute to the creation of broader, stronger and more sustainable markets in the future.
A Strategic Approach to Water Stewardship
For industry, pursuing a sustainable water balance needs to make business sense, therefore an excellent starting point for the development of an industrial water stewardship strategy is to understand how the strategy can enable the mainline growth strategy of the enterprise. An important first step is to assess how water-related risks can impair growth or otherwise adversely impact the enterprise and how improved water stewardship performance can add value. These concepts feed into a business case framed in risk management, productivity and sustainability performance, Figure 1 . These concepts are mutually reinforcing. For example, sustainability performance leads to "lean and green" supply chains which yield productivity gains through cost reductions. Sustainability performance can drive better risk management through cost avoidance, improved water supply reliability and protection of reputation (i.e., maintaining a positive relationship with the surrounding community and water users within a given watershed). With growing consumer preference for sustainably manufactured goods and socially responsible companies, sustainability performance within facilities, communities and watersheds can also be leveraged as a company or product differentiator in competitive markets. The strategic aim of achieving a sustainable balance is to return to communities and nature a volume of water equivalent to or greater than what the enterprise uses in its manufacturing process and in its products. Water stewardship and social responsibility are required through the entire water cycle for the enterprise's direct operations-from its sources of water through manufacturing processes and relative to the manufactured good. An effective industrial water stewardship strategy can be shown in the form of a water mass balance at the enterprise level, Figure 2 . This framework illustrates how priorities and programs work synergistically to achieve a sustainable balance and greater degrees of more strategically significant social responsibility. 
Stewardship of Water Sources
For most industries, their business is only as sustainable as the communities and watersheds where they operate and that of the markets for their goods and services. Understanding the stressors and risks that jeopardize watershed and ecosystem sustainability, and undermine community sustainability is essential to designing source water protection programs that benefit both communities and nature. For a water risk assessment to be effective and drive strategic investments, it needs to be tailored to the specific industry and should cover the following considerations (at a minimum):

Water Resource Sustainability and Supply Reliability-Factors include:
o Environmental sustainability of the water source (quantity, quality, and ecosystems)  Water Efficiency and Economics-Factors include efficiency, cost of water use (acquisition and treatment), cost of source water protection, and assessment of current and future water needs and intensity.
Wastewater Treatment-Factors include compliance with local regulations, reliable treatment system operation and confirmation that wastewater discharges are not adversely impacting local watersheds.
Local Relationship-Factors include the relationship between the facility and the local community, government, NGOs, and media awareness and reporting on water issues. The degree of collaboration among local industry should also be assessed.
Risk assessments can be combined with local stakeholder engagement to create multi-year source water protection plans (SWP Plans) designed to address priority risks and support the sustainability of water resources and communities. During the assessment it is critical to ensure that the industrial facility's water use and discharge of wastewater do not have an adverse impact on the sustainability of local water resources or the local community's ability to affordably access the water it needs. SWP Plans can, and should, include community water partnership projects that either protect and restore watersheds, help close a water access or sanitation gap or leverage water for other social and economic development outcomes (if the water can be sourced sustainability). As further explained below, SWP Plans should identify actions that increase water stewardship efforts at the manufacturing plant (e.g., water efficiency for risk management) which may not satisfy pure financial return on investment requirements (i.e., simple payback).
Water Stewardship at Site Locations, Including Wastewater Returns
Industry can drive investments in site level water stewardship with much greater strategic impact by leveraging the insights from multi-dimensional water risk assessments and by adopting the redefined business case, Figure 1 . Investments in water use efficiency, wastewater treatment, wastewater reuse and storm water pollution prevention can be designed to achieve environmental and social risk mitigation as well as capture productivity value in terms of cost reductions and avoidance. In water stressed areas, if the traditional simple payback method of decision making were to be used instead of the integrated approach (Figure 1 ) certain industries could inadequately manage business risks and miss productivity opportunities. These risks are amplified for industries with high water dependence and capital intensive business growth.
The water stewardship approach at the facility level should pursue the synergies between water efficiency, wastewater treatment and wastewater reuse. Increasing efficiency reduces the capacity requirements and operating expenses of water and wastewater treatment processes. More effective and reliable wastewater treatment enables greater degrees of reuse, which drives water use efficiency performance. Water stewardship at the facility level also must ensure that both wastewater discharges and storm water runoff are not having an adverse impact on local watersheds either from a quantity or quality perspective. When wastewater is reliably treated to levels safe for reuse it represents water equity that can be leveraged to support environmental conservation (e.g., wetland restoration, aquifer recharge), improve local water efficiency and for productive uses that support economic development (e.g., agricultural productivity). The barriers to greater degrees of wastewater reuse are not technological; they are organizational capability, policy, infrastructure, and public awareness and acceptance.
Balancing Consumptive Uses of Water
The total water requirements for many water dependent industries will continue to rise even with significant improvements in water efficiency. Additionally, water use efficiency improvements do not address or compensate for consumptive uses including losses of water through evaporative processes (e.g., cooling towers) and water retained in the manufactured good (e.g., beverages). To achieve a sustainable water balance the volume of water used in industrial processes and retained in the final manufactured good must be returned to nature and communities. This balance is achieved through the return of clean water back to the environment, through comprehensive wastewater treatment,and implementation of community water partnership projects that produce a volumetric water benefit equal to or greater than the volume of consumptive use. Balancing consumptive water use can occur within the watershed and community where consumptive use occurs or in other areas where the need is greater.
The commitment to achieve a sustainable balance is long-term since the community water partnership project portfolio must continue to grow commensurate to the increase in consumptive use. Effectively meeting this commitment requires decision support to remove uncertainty during planning and ensure that investments achieve the intended social, environmental and business objectives, in a sustained fashion, while at the same time providing quantifiable benefits that balance consumptive water use. The following types of community water partnership projects can be used to balance consumptive water use:  Watershed Protection and Restoration  Water Access and Sanitation  Water for Productive Use Public education and awareness programs, as well as business engagement on water policy reform are also critical business responses to water risks and challenges. However, regardless of how important such engagements are, the beneficial water balance contributions from such efforts cannot reliably be quantified due to several factors including the numerous stakeholders and partners involved in such efforts.
Balancing consumptive water use through implementation of community water partnership projects typically would require an augmentation to the direct community/watershed interventions and philanthropic support of communities and nature that industry elects to provide. Justifying increased and/or modified investments is accomplished by developing the business case around the principles of productivity, risk management and sustainability performance ( Figure 1 ).
Watershed Protection and Restoration
These projects present the opportunity to reduce risks to communities, nature and industry; they are intended to improve watershed conditions and functionality in support of ecosystems, communities and economies www.ccsenet.org/jms
Journal of Management and Sustainability Vol. 3, No. 4; 2013 dependent on them. They typically include policy, planning, and implementation of better practices that protect sensitive watershed resources and restore resources degraded due to urbanization, agriculture and other factors (Center for Watershed Protection, 2013). Volumetric water benefits can be estimated using a suite of standard empirical and process-based watershed management methods, , 2005) , are used to estimate other types of metrics, including the changes in storage and losses of water through processes such as evapotranspiration. The volumetric water benefit of these projects that would be counted as a balance to consumptive use is the annualized volume of water that is restored to a more natural condition within the watershed after the project as compared to the pre-project condition. Addressing source water vulnerabilities, mitigating business risks, and achieving a sustainable balance typically must also accommodate water quality improvements, as degraded water quality is a pervasive challenge to water resource sustainability and a significant risk to human health globally. Many watershed projects are directed at reducing sedimentation, a ubiquitous problem globally. The mass of sediment that no longer leaves the land, after successful project implementation can be estimated using the Modified Universal Soil Loss Equation (MUSLE) method as implemented within the Soil & Water Assessment (SWAT) model. In these cases, the focus is on the quality of storm water runoff or runoff from irrigated land. The basis for estimating the volume of water to count as a balance to consumptive use is the volume of water runoff treated to achieve a pollutant load reduction such that the discharge from the area under improved management achieves a pre-defined target concentration. The treatment target must be selected based on a number of factors, including the designated use of the receiving surface water body, existing regulations and any specific load reduction targets that may be established for the watershed. There are a myriad of methods and tools for estimating changes in water quality within a watershed system. Method selection must factor in the specific water quality parameters, data requirements, spatial and temporal scale.
In relation to the water stewardship framework, described in Figure 2 , watershed protection and restoration projects can be implemented as source water protection for the industry and/or as community water partnerships. Source water risk assessments identify the locations where watersheds may not be sustainable and would help determine if a water quantity or water quality intervention would be the most beneficial. Outside of the watersheds where the industry is present, the enterprise can elect to engage in community water partnerships projects in partnership with conservation partners, local communities and governments, and development aid agencies.
Water Access and Sanitation
These projects are intended to support the health and sustainability of people in communities lacking access to safe drinking water and proper sanitation. Additionally, they can include policy, public sector capacity building, community education and awareness. Quantifiable benefits that balance consumptive use are based on the volumetric service delivery-either metered (preferred) or estimated based on intended number of beneficiaries. If the water access project isn't metered, benefits can be estimated using the World Health Organizations guideline of 20 liters per day per capita as the basic water need for hydration and hygiene (World Health Organization, 2013) . For sanitation projects, the volume of treated wastewater is used as the balance to consumptive use.
Water access and sanitation projects can be performed either in support of source water protection and/or as community water partnerships. These projects, when designed with strong community engagement in the local watershed and community of the industrial facility, achieve a measure of social risk mitigation by addressing water access equity concerns at the local level. Water access and sanitation projects also drive sustainability performance because both are essential elements of human and economic development.This type of sustainability performance pursues long view productivity benefits as they contribute to the eventual creation of broader, more vibrant and sustainable markets.
In most cases water access and improved sanitation projects result in an actual increase in local water use and it may seem counterintuitive to pursue these types of projects as a balance to industrial consumptive use. This potential conflict is reconciled by first recognizing that water is a resource (not a pollutant) and that there is nothing inherently wrong with using water, so long as it is done equitably and sustainably. And secondly, within the sustainable water balance framework, Figure 2 , balancing consumptive use through CWPs is intended to support restoration of a more sustainable balance between water supply and demand while addressing social, economic and environmental risks-and clearly water access and sanitation is a major social and public health risk.
Enabling water access and sanitation projects to count as a balance to consumptive use is critical in light of the United Nations resolution acknowledging water access and sanitation as a basic human right (United Nations Resolution 64/292). Industries seeking to engage in provision of water access and sanitation must place emphasis www.ccsenet.org/jms
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Although consumptive water use is eventually returned to the hydrologic cycle, it typically renders that fraction of water unavailable at the local level. As such, consumptive water use is a logical basis to determine the level of industrial participation in the provision of water access and sanitation; the fraction of consumptive use balanced by these projects being a function of the degree to which the enterprise operates in underserved communities and the connection of human health to their overall business strategy and priorities.
Water for Productive Use
Water for productive use projects focus on improving the efficiency and/or sustainability of water use in the community and watershed such that water stress can be relieved or water made available for human and economic development. A good example is improving the efficiency of agricultural irrigation by converting from flood to drip irrigation. Care must be taken to assure that-even though water use is more efficient -the scale of water dependent operations are not increased post project such that total water use increases beyond the point of source water sustainability. Other examples include supporting leak detection and repair in municipal water distribution systems, rain water harvesting and leveraging reuse of treated wastewater for environmental conservation and water use efficiency.
Quantification of volumetric water benefits to estimate the balance of consumptive use can be achieved either through metering (preferred) or through engineering estimates of the difference between pre-and post-project water use. Note that similar to water access projects, certain types of water for productive use projects result in an actual increase in water use and in a similar way (as explained above) the dilemma can be reconciled when considered in the context of the broader water stewardship approach, Figure 2 . Two additional requirements are necessary to credibly count these projects as a balance to industrial consumptive use: 1) the water source must be sustainable and not adversely impacted by the additional use; and 2) good water stewardship practices prevail from the source through the use of the water and its ultimate reintroduction back to the environment.
Water for productive use projects drive sustainability performance because they support human and economic development and strengthen resiliency to climate change impacts in a way that improves the livelihood of the target communities and does not adversely impact the environment. Similar to water access and sanitation projects, water for productive use projects are a longer-term play that drive productivity benefits because they also contribute to the eventual creation of broader and more vibrant markets in the future.
Public Education and Awareness
Public education and awareness projects, as well as business engagement in water policy reform, are designed to build community and local stakeholder awareness of issues that jeopardize environmental and water supply sustainability, build local capability to improve the sustainability of the environment and water supplies, and institutionalize necessary policies. Such projects can be stand alone, but within the context of the water stewardship strategy, Figure 2 , they are critical enablers that are best leveraged in support of water access and sanitation, watershed protection/restoration, or water for productive use projects. As stand-alone projects, these efforts typically do not provide quantifiable benefits that can be counted as a balance to consumptive use.
These types of projects can provide social risk mitigation benefits by investing and being visibly engaged in supporting the sustainability of the local community and environment. From a sustainability performance perspective stronger, more capable local governments and communities are better positioned to scale projects and ideas that support local sustainability objectives.
Adoption of the water stewardship strategy, Figure 2 , inclusive of the commitment to achieve a sustainable balance of consumptive use presents a new risk that can be managed through public education and awareness-failure of community water partnership projects funded by the enterprise. The modes of project failure are varied but include lack of local capability, insufficient funding, and unreliable supply chains to successfully operate and maintain the new asset and keep it in long term productive service. For organizations seeking to balance consumptive use through community water partnerships, project failure results in a loss of the volumetric balance that project was providing. Risk of project failure is mitigated when public education and awareness builds local capability to successfully transition project ownership to the local government or community and keep the project in long-term productive service.
A common strategy execution challenge is selecting a project that is locally relevant, supportive to the strategy and has quantifiable benefits. A decision support matrix of projects was developed by The Coca-Cola Company (Rozza, J. P., 2012) as a tool for use during project selection (Addendum 1). This tool, in combination with the more important steps of watershed/community assessments and local stakeholder collaboration, helps ensure projects will have a meaningful impact. The best project can be one that does not have quantifiable benefits-these projects should be implemented even though they may not contribute to quantitatively balancing consumptive use.
The technical philosophy for quantifying the benefits of the various types of projects was presented as each was introduced. The computational methods to quantify benefits are long standing methods known, accepted and in common use within the profession of watershed management and the water stewardship strategy presented above relies upon the specific parameters these methods were developed to evaluate. The innovation is in the interpretation of the various model outputs as a balance to consumptive use for projects implemented within the water stewardship strategy presented above (Figure 2) . Table 1 was developed as a tool for practitioners to aid in selecting a method for benefit estimates.
Guiding Principles
Achieving a sustainable balance through the water stewardship strategy in Figure 2 can redefine the role of industry in the global effort to meet the complex environmental, social and economic water-related challenges ahead. During implementation strategic, technical and philosophical questions will arise that have to be answered to maintain strategic focus. The following set of guiding principles has been designed to aid in this regard:  Projects must be locally relevant in terms of stakeholder and environmental needs. Whether or not a project will produce quantifiable benefits is secondary to ensuring that projects meet local needs.  Projects must be directed at the sustainable and equitable use of water.  Water stewardship and balancing consumptive use is a sustainability, risk management and productivity initiative not a literal mass balance. There are some projects that lead to an increase in water use (e.g., water access, conversion of cultivated land from rain-fed to irrigated). Prior to increases in water use, assurances must be made regarding the sustainability of the water source.  Achieving a 100% sustainable water balance is a way to achieve water neutrality; which is a distinctly different concept compared to achieving carbon neutrality. The way to achieve carbon neutrality is to reduce and offset carbon emissions such that, on balance, a particular enterprise emits no carbon. This type of neutrality is appropriately applied in climate change strategies because carbon emissions have a global impact through the increase and accumulation of greenhouse gases in the atmosphere and resultant global warming. Conversely, water is a resource not a pollutant and there is nothing inherently wrong with using water-if it is done equitably and sustainably  Sustainable balance of consumptive use can be implemented in watersheds and communities where a particular enterprise has operations and in watersheds and communities where they are not present. The geographic locations of enterprises do not always correlate geographically to the locations of watersheds and communities with the greatest need. For example, the enterprise may operate a facility in a location where water stress is not of concern, negating the need for a project in that facility's watershed or community. But that facility's managers can contribute to the overall water stewardship strategy of the enterprise by supporting a sustainable water balance project in another location in need of help, such as one within their supply chain geographies or in more distant markets for their goods and services. Enterprises can rely upon information from risk and source water vulnerability assessments within watersheds and communities where they operate as well as guidance and priorities of key conservation partners, development aid agencies, as well as local and regional governments and communities.
Discussion and Conclusions
Defining a water stewardship strategy for industry to achieve a sustainable water balance of its direct water use, including consumptive use, in a way that supports the interconnected and shared interests of government, civil society, business and the environment was the primary objective of this paper. Inherent in this strategy is a redefined role for industry in the ongoing global efforts to mitigate the growing water-related risks to society, business and the environment due to the growing supply-demand imbalance being driven by population growth, economic development and climate change. This approach also offers a rational basis for industry to establish an enterprise level target for the aggregate, measureable benefits of community water partnership investmentsconsumptive water use. Ensuring that the enterprise is improving water efficiency and is not adversely impacting watersheds and communities with its water use, wastewater discharges and storm water runoff are all critical pre-requisites.
Social and environmental water related risks to industry are growing, industrial water rights are often not clear and the ability to increase water use may be uncertain in many geographies. Balancing consumptive use through strategically designed community water partnerships strengthens sustainability of water sources for all users as well as the enterprise's social license to the water it needs. Furthermore, when evaluated in the context of the redefined business case framed by risk management, productivity, and sustainability performance, the presented strategy and approach create the opportunity for industry to more clearly draw the connection between corporate water stewardship, the water challenges facing society, business and the environment with the mainline growth strategy of the enterprise. Quantification of project benefits employs standard engineering, social science, and watershed management equations and tools in common use globally by trained professionals. The use of these existing technical methodologies strengthens the overall approach, since new methods do not need to be developed.
The strategy also creates important incentives. The first is to improve water use efficiency and to reduce the fraction of consumptive use that is not physically part of the manufactured goods or services, so that the sustainable balance target is lessened. The second, by keying the achievement of a sustainable balance to the volumetric benefits of community water partnerships, project funders are incentivized to ensure projects do not fail and that they remain in productive service so that they can continue to count the annual project benefits as a balance to consumptive use, thereby making it necessary to plan for building local capability to manage the project and make the necessary investments in operation and maintenance.
This approach can also support efforts for industries that seek to operate in a manner consistent with the United Nations resolution regarding the human right to water and sanitation and the associated core principles that define the roles for government and industry-protect, respect and remedy-also known as the"Ruggie Principles" (United Nations, Office of the High Commissioner for Human Rights, A/HRC/17/13). According to the resolution, industry is responsible for respecting water as a human right. The presented strategy is consistent with the resolution by ensuring that the enterprise's water use does not adversely impact local watersheds and that it does not impair local community's ability to access the water it needs for hydration and hygiene. Both government and industry are expected to remedy the water and sanitation gap, and the presented strategy creates a mechanism (consumptive use) and a model business case to determine the optimal participation level for the particular enterprise. The strategy is also consistent with the UN Global Compact's CEO Water Mandate's Principles for Responsible Engagement in Water Policy (CEO Water Mandate, 2012) : to advance sustainable water management; respect public and private roles; strive for inclusiveness and partnerships; be pragmatic and consider integrated engagement; and be accountable and transparent.
Finally, the strategy is aligned with the Alliance for Water Stewardship's draft International Water Stewardship Standard (IWSS), which is designed to drive water stewardship across all sectors (AWS, 2013). The IWSS is structured based on the recognition that "good water stewards understand their own water use, catchment context and shared risk in terms of water governance, water balance, water quality and important water related areas, then engage in meaningful individual and collective actions that benefit people and nature." Parties seeking IWSS certification will be required to demonstrate water management at the site level as well as collaborative actions beyond property boundaries. Additionally, many of the actions taken through implementation of the presented strategy and approach would support external disclosures and reporting (e.g., CDP Water Disclosure).
There are two key recommendations for improving the strategy. The first is to explore the carbon-water synergies and tradeoffs. For example, in many cases (beyond a certain point) improving water efficiency may require an increase in energy intensity. There is also a potential for quantifiable water benefits to be derived from energy efficiency improvements since the majority of global electrical power generation employs water intensive methods (thermal, nuclear and hydropower). Additionally, there remains the opportunity to better understand how the different types of the community water partnerships can be viewed as adaptation to, and resiliency actions against, climate change, and how these projects could be designed to achieve both mitigation and adaptation objectives. For example, reforestation provides both mitigation through carbon capture and storage, but can also provide quantitative water benefits through increased aquifer storage and recharge.
The second recommendation for improvement is to expand the scope of the strategy, Figure 2 , to encompass the entire value chain of the enterprise, inclusive of inputs to manufacturing and the end use of manufactured goods or water impacts from services provided by a business.
Water pervades and supports all aspects of humanity and ecology in a remarkably complex and integrated 'system of systems'. The integrated risks experienced by government, civil society and industry drive the need for collective action among these stakeholders to meet the growing global demand for water while also addressing the significant social, economic and environmental risks caused by management failures of the past, population growth, economic development and climate change. The way to address these challenges is through collective action focused on restoring and maintaining a sustainable balance.
